Introduction
Currently, totally implantable venous access port (TIVAP) becomes an essential prerequisite for most of chemotherapy protocols for solid and hematological malignancies and chronic illnesses require long duration care [1] . TIVAP is a subcutaneously implanted port made of titanium connected to a silicon central venous catheter (Figure 1 ) which provides a safe and easy long term vascular access for the delivery of chemotherapy and supportive therapy including fluid, blood products, solutions for parenteral nutrition and intravenous medications [1] . In addition, it facilitates frequent blood sampling with minimal discomfort [2] .
The drawback of using TIVAP is the occurrence of the unexpected and undesirable complications. Although, the risk of infection with ports occurs less frequently than with catheters [3] , complications such as infection, thrombosis, and catheter fracture are still a matter of concern, which may have adverse effect on the patient and may require undesirable removal of the port [4] .
Flushing and locking TIVAPs with anticoagulant solutions in the intervals between infusions are often included in the maintenance policy to prevent occlusion, although controversy exists over the most appropriate and safe approach [3] [5] .
Flushing and locking of the TIVAP with unfractionated heparin solution is used to be routinely recommended to prevent its obstruction [6] . Moreover, though rare, heparin may cause drug interaction, heparin induced thrombocytopenia and hemorrhage [6] , thence controversies regarding the efficacy of this practice recently been a matter of debate between many health institutions around the world [3] [5] [6] .
As consequence of these debates, flushing with 0.9% sodium chloride or normal saline alone started to be used as an alternative to heparinized solution.
In this prospective cohort study we report our results for the first patient series with TIVAP in Iraq and as flushing and locking solutions are still controversial, this study was conducted to compare efficacy of heparinnized solution versus normal saline solution for locking purposes in ports of cancer and non-cancer patients.
Patients and Methods
A prospective comparative study was carried out at the teaching hospital of Sulaymaniyah partner the university of Sulaimani-Kurdistan/Iraq, including 384 totally Implantable Venous Access Port (TIVAP) implanted in cancer and non-cancer patients from January 2010 to July 2013. The study reports the (TIVAP) outcome observed in 2 groups of patients where 2 different solutions used for maintaining catheter's patency, that is, by using heparinized solution in group (A), versus using normal saline solution only for locking the device in the period between infusions in group (B). Although during the entire duration of the study both groups were observed for any local or systemic complications and all were documented. All patients were followed for a minimum period of 24 months and data collection terminated as of July 31 st 2013. Clinical patients' data and data on the duration and reason for failure of the ports were extracted from outpatient clinic records. The medical records of each patient were prospectively documented to obtain the following information: Baseline clinical patient data, date of implantation and removal of the port, and cause of removal this was classified in 4 groups: irreversible occlusion (the primary study end-point), other complications, end of treatment, or patient's death. 
Study Design
This prospective comparative study compares the outcome of (TIVAP) in 2 consecutive groups of patients. The patients were distributed to either group randomly. We used the same technique of insertion for all and the same regime of care been offered for both. The 2 policies for locking ports were consistently used in all patients within each of 2 different consecutive periods, the remainder of a port management being similar in either group.
Objectives

1)
To evaluate the efficacy and safety of normal saline solution for intermittent locking practice of implanted ports in cancer and non-cancer patients. 2) To report any complications during follow-up. 3) To report the first series of patient having TIVAP inserted in Kurdistan/Iraq.
Exclusion Criteria
1) All patients who had platelet count below 30000 per cubic millimeter and it was not correctable was excluded from this study. 2) Local skin infection near to the presumable site of implantation
Implantation Technique
The same brand device (POLYSITE ® 4000 series-Hybrid form PEROUSE MEDICAL-France) ( Figure 1, Figure 2) was implanted in both groups. Majority of the devices (97%) were inserted under local anesthesia, only 12 devices (3%) implanted under general anesthesia because of inability to be inserted under local anesthesia in children. Subclavian vein used in majority but only 3 ports inserted in the femoral vein because subclavian and internal jugular vein thrombosis in these patients. For the Subclavian approach a 4 cm incision performed (after disinfecting the operative site by Povidone-iodine 10%) at 2 cm below the mid third of the clavicle followed by creating a 4*4 cm pocket for the port subcutaneously (Figure 3 ). Seldinger's technique used to introduce the catheter to the vein, catheter proper positioning verified by fluoroscopy (Figures 4(a)-(c) ). The same technique used for femoral vein approach, the incision was performed at 2 cm below the midpoint of the inguinal ligament and the port pocket was done in the lower abdomen. All patients received single dose (according to the weight) of third generation cephalosporin as a prophylactic and whenever signs of infection detected this was continued until total resolution of the symptoms.
TIVAP Care
All consecutive 384 (TIVAP) device implantation in cancer and non-cancer patients at Sulaymaniyah teaching hospital during the study period were include. All patients were outpatients receiving chemotherapy, coagulation factors or parenteral nutrition at fixed intervals according to protocol schedules for different types of tumors or their hematological disorders. In group A (n = 194) TIVP locked twice monthly with heparinized solution (20 mL normal saline and 5000 international unit of unfractionated heparin). This group of patients was assumed as the control group. In group B (n = 190) ports were locked twice monthly with 20 mL of normal saline solution.
Locking procedure was carried out under aseptic technique by a pulsatile method with the use of a 20-mL syringe and a non-coring Huber's needle. Any abnormality in the flushing technique during the procedure was recorded.
Study Endpoint
1. The primary study endpoint, irreversible occlusion, was defined by the failure of 2 different consecutive attempts to restore catheter patency. 2. Completion of the treatment 3. Symptoms and signs of infection necessitate removal of the port
Results
During a 42-month period, 384 consecutive adult and pediatric cancer and non-cancer patients were underwent TIVAP implantation in our unit; their characteristics are shown in Table 1 . In group A, during the period of follow up ranged 6 -30 months (mean 15.6 months) the rate of complications was 8.2% (n = 16) while during the same period in group B complications rate was 7.9% (n = 15) as shown in Table 2 . Among these complications of particular concern is thrombosis of the port and catheter, in group A thrombosis occurred in 1.03% of the cases while in group B was 1.57% only, the rate of other complications shown for the two groups comparatively in Table 3 . The rate of complications was not significant statistically (p = 0.89).
The causes of unwanted removals of the TIVAP was reviewed in the two groups which showed no significant difference for all causes, in group A thrombosis occurred in 2 (1.03%) (p = 0.605) patients while only 3 (1.57%) (p = 0.805) patients had this complication in group B. No significant differences were noticed for other complications as demonstrated in Table 4 . In group A totally 9 patients (4.6%) developed surgical site infection, 4 (2.05%) of these caused unwanted removal and 5 patients treated by appropriate antibiotic therapy. SSI occurred in 6 (7.7%) patients of group B from which 3 caused unwanted loss of the device. No mortality reported due to TIVAP implantation in either group. 
Discussion
Patency of TIVAP is a common problem in all health care settings. Lack of lumen patency disrupts patient care, threatens achievement of treatment goals, adds to the burden of limited nursing resources and increases cost of care. TIVAP that do not produce a brisk blood return on aspiration are considered to be nonfunctioning catheters and require further assessment to ensure that the fluid or medications will not leak into extra-vascular [3] [7] . Catheters occlude due to multiple reasons; however, thrombotic occlusion is the most common cause [4] . To maintain its patency, it is essential for TIVAP to be flushed intermittently. Although it is controversial, flushing and locking with heparin saline solution has become a stander protocol which has been practiced for many years to prevent occlusion of vascular lines [3] [6] [8] .
In the recent years, several issues regarding the use of heparin as a locking solution have been raised. Firstly, heparin is an anticoagulant not a thrombolytic agent, by which, it does not help thrombolysis but only prevent further progression of the existing clot. In addition, it has a short half-life (90 minutes) [9] .
Secondly, spillage of heparin in to the circulation may cause heparin-induced thrombocytopenia [8] [9] . This is a serious complication especially for those who have blood malignancies and they already suffer from low platelet count and are on a high risk to develop bleeding [4] [6] [8] [10] . Moreover, there are drugs that are incompatible with heparin; injecting them through a port locked with heprinized solution may create problems [11] [12].
In our study, the incidence of the overall complication (the two groups collectively) was 16.03%. This percentage is nearly similar to some of the studies that have been carried out to assess the complications of TIVAP [13] - [15] . Surgical site infection (SSI), Thrombosis, Haematoma, Catheter Fracture, Catheter migration, Right upper limb pain, Pneumothorax and Right ventricular placement are the complications that have been recorded in this study with frequencies similar to other papers [13] - [15] . Apart from SSI, there was no statistically significant difference of the other complications between the two groups ( Table 3) .
SSI was the only significantly different complication which was higher in group A 4.63% versus 3.1% in group B. No explanation for difference in SSI between the 2 groups was found.
Maintaining catheter patency is the main issue that encourages the use of heparin. In this study heparin showed no obvious effect in solving this problem, as thrombosis was not significantly different as in group A thrombosis occurred in 2 (1.03%) patients while only 3 (1.57%) patients had this complication in group B. The incidence of catheter-related venous thrombosis was quite low in this study (2.6%) for both groups collectively, with no significant differences among the two groups. The association between cancer and thrombosis arises as a consequence of cancer treatment and direct vessel trauma, as a result of long-term central venous catheter placement [18] . Considering all the side effects of heparin discussed above and with the results that we found in this study about its efficacy in preventing thrombosis of the TIVAP and the harboring vein we think heparin is not an effective substance in preventing these thrombotic complications. Similar results were reported by different authors [3] Our two groups of patients are heterogeneous samples contains adults, pediatric, young and old age patients having cancer and non-cancer pathologies , but despite that variety we found no any difference in the efficacy of heparin locking solution in preventing thrombotic complications.
Majority of venous access sites in our study was subclavian vein (group A 100% vs. 96% in group B) with relatively very low rate of puncture site hematoma in one patient (n = 1), pneumothorax in another patient. No any arterial puncture reported despite that we did not used any sonographic guide to localize the vein, these findings is are not agreed by other investigators who reported that the use of sonographic guidance may decrease the rate of puncture related complications [20] - [23] .
Insertion of the TIVAP was done under local anesthesia in 93% of the cases, general anesthesia was used only for pediatric population, all the implantations are performed in the vascular surgery suite this may be the possible explanation for the lower rate for all type of complications as many papers showed the higher rate of complication for TIVAP insertion in radiology suite insertion [24] [25].
Conclusion
The results of our study suggest that heparin has no role in preventing the early or late complications of TIVAP and we do not recommend using it as a locking solution. Implantation of TIVAP by vascular surgeons has better outcome in comparison to the interventional radiologist procedures.
